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In Problems 7-18, match each graph to one of the following functions.
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A y=x*+2 B y=-x*+2 C y=|x+2 D. )’:"lxl+2
E. y=(x~3y E y=—(x+2) G y=|x-2 H y=-lx+2
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In Problems 19-26, write the function whose graph is the graph of y = X3, but is: 3 4
3 R
19, Shifted to the right 4units . —= ()X~ 20. Shifted to the left 4 units (x+) b 2
2, 21 Shiftedup 4units Y = K +<,1 22. Shifted down 4 units =y 3 \7,
L—X ) 23. Reflected about the y-axis = - ]K‘ 24. Reflected about the x—axxs ‘ =t (/7;; )( -
25. Vertically stretched by a factor of 4 2es L]( ){3 26. -I-Ieriz‘on-ta‘\ﬂy stretched by a factor of 4 :
e W
In Problems 27-30, find the function that is ﬁnally graphed after the followmg transformatzons are applied to the graph of y = V'x.
\ 27. (1) Shiftup2units =* ¥ L 28. (1) Reflect about the x-axis \ —= —~ X X "“.
o - ( e _} 2 > % 4 . o - _,—4.-'—7"
(2) Reflect about the x-axis N = (2) Shift right 3 units \{ = N
(3) Reflect about the y-axis § = ~ (N3£ +2.) (3) Shift down 2 units # - \l"i’f’f e
29. (1) Reflect about the x-axis j \(” 30. (1) Shift up 2 units S >¢ 1-‘2_. R
(2) Shiftup2units o = < v 2 (2) Reflect about the y-axis = \J~ X _\, . 7

(3) Shift left 3units L Shift left 3 units
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31. 1 (3, 0) is a point on the graph of y = f(x), whichof the 32 I£ (3, 0 is a pojng o the graph of y = £(x), which of the

following must be on the graph of y = —f(x)? following Hing
tb = —-x)?
(0,3) (6) (0,-3) i} @ (0,3 P on e graphof y = 7=y
(3,0) (d) (-3,0) © (3.0) g
33.1f(0,3)is a point on the graph of y = f(x), which of the 34. If (3, 0) is . B ]
following must be on the graph of y = 2f(x)? a point on the graph of y = f(x), which of the

@0, 3) ®) (0,2) fouowing must be on the graphof y = % f(x)?

0,6) (d) (6,0) (3,0) (b) (%0)
(c) (O, %) (d) (%,0)

In Problems 3564, graph each function using the techniques of shifting,

COmpres : i . J .
graph of the basic function (for example, y = x*) and show all stages. %8, streiching, and/or reflecting. Start with the

35. f(x) = x> — 1 36. f(x) = x* + 4 37 g
: = 1
8. gx) = ¥ - 1 N ua) - Vi =2 i = VET
4L f(x) = (x = 1)° +2 42. f(x) = (x +2) =3 \w&gu)=n5
4. g(x) = %\/E 45. h(x) = % 46. h(x) = 3Vx
N\ a7, f(x) = — ¥ 8. f(x) = —Vx 9. g(x) = |~
50. g(x) = V=x 5L h(x) = —x° + 2 52 h(x) = L +2
53. f(x) =2(x+1)?*-3 54. f(x) =3(x -2y +1 55. g(x) = -\—/xx__i +1
56. g(x) =|x +1 -3 N\ s7. h(x) = V—-x -2 58. h(x) = g, ) '{.,
59, flx)==(x+1P°-1 60. f(x) = —4Vx —1 61. g(x) = ;|1 - x|
62. g(x) =4V2 - x 63. h(x) =_2im(x - 1) 64. h(x) = int(—x)

In Problems 65-70, the graph of a function f is illustrated. Use the graph of f ;¢ .., first step toward graphing each of the fol

lowing functions:
(a) F(x) = J;(x) +3 (b) Glx) = f(x+2) () P(x) = —p(y (d) H(x)=f(x +1) -2
() O(x) = Sf(x) () g(x) = f(—=x) (®) h(x) = f(2x)
\ ¢s. v4 66. y 67. ¥
4 4 4 r—
02 @2 oL @2 22 [
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4 -2) -4-2 | @-2
70. ¥
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3.5 Exercises (page 272)

7B 8E 9H 10.D 1.1 12 A 13.L 14 C 15F 167 17.G 18 K 19. y = (x — 4)° 20,y = (x +4)

.l 1
2.y =x*+4 2. y=x"-4 2B.y=-x 4. y=-x° 25. y = 4x° 26.y=(%1) =ax3

2. )y =Vx+ 202)y=~(Vx+2:i(3)y=—-(V=x+2) 28 (1)y = -Vx(2)y =-Va-3(3)

. (Ny=-Vu)y=-Vx+203)y=-Vx+3+2 30. (1)y = Vx+2(2)y=V-x+2(3)

3L (c) 32.(d) 33.(c) 34. (a)
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In Problems 27 and 28, use the graph of the function f to find:
(a) The domain and the range of f
(b) The intervals on which f is increasing, decreasing, or constant
(c) The local minima and local maxima
(d) Whether the graph is symmetric with respect to the x-axis, the y-axis, or the origin
(e) Whether the function is even, odd, or neither
(f) The intercepts, if any

27. y 28.
3+
(-1
(0.0 (4,0)
L1 1 ! F I N I N |
-5 N 5 X
(~4.-2 sl
¥ (3! —3)
In Problems 29-36, determine (algebraically) whether the given function is even, odd, or neither.
et 4+ x? 1, 1 €YRm 3 Wotine
— 43 _ = 5 =y = = STa% ' 7d
29. f(gaa 4x 30. g(x) =T s eyen LA =3+ 57 1 3. F(x) = V1 -2 fuht
5 x 4 1+ x? d
, 33.G(x)=1-x+ P 4. Hx) =1+x+x 35. f(x) = t ocl\ 36 g(x) = ) O(:l
Me e Celdu "

g In Problems 37—40, use a graphing utility to graph each function over the indicated interval. Approximate any local maxima and
local minima. Determine where the function is increasing and where it is decreasing.

37 f(x) =2x* -5x+1 (-3,3) 38. f(x) = —x*+3x -5 (=3,3)
39, f(x) =2x* —5x> +2x +1 (-2,3) 40. f(x) = —x*+3° —4x+3 (72 3)

In Problems 41 and 42, find the average rate of change of f:
(a) From1to2 (b) FromO0to1 (c) From2to4

41 f(x) =8x* — x 4. f(x) =20+ x
In Problems 43—46, find the average rate of change from 2 to x for each function f. Be sure to simplify.
43. f(x) =2 - 5x 44, f(x) =2x*+17 45. f(x) = 3x — 4x* 46. f(x) =x>—3x +2

47. Tell which of the following are graphs of functions.

7 | "o
o/ /_{ R N

~ <1 x F X /\_/x / X

(a) (b) (c) (d)

Yi y1

In Problems 4850, sketch the graph of each function. Be sure to label at least three points.
48. f(x) = || 49. f(x) = Vx 50. f(x) = Vx

In Problems 51-62, graph each function using the techniques of shifting, compressing or stretching, and reflections. Identify any
intercepts on the graph. State the domain and, based on the graph, find the range. ‘

CSLF(x)=lx -4 52, f(x) = || + 4 53. g(x) = 20| 5. g(x) =%\x\

55 h(x) = Vx -1 56. h(x) = Vx — 1 7. f(x) = V1-x 58. f(x) = —Vx+3
5. h(x) = (x— 1> +2  60. h(x) =(x+2)7-3 6L g(x) =3(x—17>+1 6 g(x)=—2(x+2)° -8
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In Problems 17-24, sketch the graph of each function. Be sure to label at least three points on the graph.

17. f(x) = x 18. f(x) = x? 19. f(x) = x3 20. f(x) = Vx

21, f(x) = % 22. f(x) = |x| 23. f(x) = Vx 24. f(x) =3
x? ifx <0 3 ifx <0

25.If f(x) =42 ifx =0 2.1 f®)=\3542 ifx=0
Sl R find: (a) f(-1) () £(0) (© f(1)

find: (a) f(=2) (®) F(0) (o) f(2) —
27. If &1(2 find 2 12} b 6 1 -
. = int(2x}), find: . L. -1
f(x) m(;c) ind:  (a) f(L) ()f(j) © f(jg)
28. If f(x) =int<5>,ﬁnd: (@) f(12) (b) f(1.6) (c) f(—1.8)
O C = |

In Problems 29-40:
(a) Find the domain of each function.
(c) Graph each function.

(b) Locate any intercepts.
(d) Based on the graph, find the range.

2x ifx#0 3x ifx#0
\. f(x)={1 ifx=0 e f(")={4 itx =8
—2x + 3 x<1 x+3 x < -2
31.f(x)={3x_2 =1 32'f(x)={_2x__3 x= -2
x+3 —2=x<1 2x + 5 -3=x<0
33 f(x) =45 x=1 3. f(x) =4 3 x=0
-x + 2 x>1 —5x x>0
1 ¢ 0 —le ifx<O0
! + x ifx < _
- f(x)={x2 ifx=20 3. flx) = Vx ifx=0
lx] if-2=x<0 3+x if-3=x<0
37. f(x) =41 ifx=20 K 38. f(x) =43 ifx=0
x  ifx>0 Vx ifx>0

39. f(x) = 2int(x) 40. f(x) = int(2?c)

In Problems 41—44, the graph of a piecewise-defined function is given. Write a definition for each function.

a1, ¥ 1. N 43, ) 4,
2+ 2+ 24
@1) ' @1 LN\ D)

hUA ¥ ) 3
L g1, L L L LN '

=7 0.0 > x -2 00 2x 2 (0,0) @ 0) X

- (1 -0 T I
In Problems 63-66:

(b) Locate any intercepts.
(d) Based on the graph, find the range.

(a) Find the domain of each function.
(c) Graph each function.

_ 3x -2<x=1 x-1 -3<x<
& f(x) {x+1 r>1 64-f(x)={3x__1 s
x -4 =x<0 )
65. f(x) = 1 x:O 66- f(x)={x —25):52
3x x>0 2x=1 x>2

68. Given that g is a linear function, with slope = —4 and
8(=2) = 2, write the equation that defines g.

67. Given that f is a.linear function, f(4) = ~5 and
f(0) = 3, write the equation that defines f.

69. A function f is defined by 70. A function g is defined by

Ax + 5

6x — 2 g(x) =

flx) =

® >

+ 8
x2
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52. y 54. y
8 5
(-2,1) F 20D
(—2,6) C
0,4) - %
- -5 (0,00 5
b e X i
-5 - 5 L
- _2_ —5-
Intercept: (0, 0)

Intercept: (0, 0)
Domain: all real numbers

Range: {y|y = 0} or (—00,0]

Domain: all real numbers

Intercept: (0, 4)
Range: {yly = 0} or [0, co)

Domain: all real numbers
Range: {y|y = 4} or [4, )

Intercepts: (—4, 0), (4, 0), (0, —4)
Domain: all real numbers

Range: {y|ly = —4} or [—4, 00)
55. 56. 58
y y 3
5% SL g-
C C 1,0 N
L1 L R
N [ " -3.0 [
P« AR L1 Lo X NPENE NN
-2 ._.(1,0) 8 -2 1%,_1) 8 -5 -(1,-2)5
5[ _sf y s
Intercepts: (=3, 0), (0, —V3)

Intercepts: (0, 1), (1, 0)
Domain: {x] x =< 1} or (—o0,1]
Range: {y|y = 0} or [0, )

Domain: {x}x = -3} or [-3, x

Intercepts: (0, —1),(1,0)
Range: {yly = 0} or (—o0,0]

Intercept: (1, 0)
Domain: {x|x = 0} or [0, o0)

Domain: {x|x = 1} or [1, c0)

Range: {y|y = 0} or [0, o) Range: {y|y = —1} or [-1, c0)
59. 5 60. y 61. y 62. y)
L5 5H 5 ||l|1|{111|£
- ,4) ry o
©,3)% £ 3 C
—-4,1 0,1 1,1 -
|1|||_|(1|'2|)1J_¢r ¢ I)IJIEJI)IIX | |(|1?|5‘ F
~5 - 5 =5 = 5 =5 5 i B
L L ©, -2) (-3,-6) -
B (-2,-3) | -2,-8"\ [
-5F 2 = (-1, - 10 [ ~10
Intercepts: (0, —24),

Intercepts: (0, —2),

Intercepts: (—2 — V3,0),
3/-0
( 2 )or about (0.3,0) (-2 + V~4,0) or about

(-2 + V3,0),(0,1)

Domain: all real numbers
Range: {yly = =3} or [-3, o)

Intercept: (0, 3)
1+—=0
3 1
Domain: all real numbers

Range: all real numbers

(-3.6,0)
Domain: all real numbers
Range: all real nnmbn=-

Domain: all real numbers

Range: {y|y = 2} or [2, )



29. (a) Allreal numbers 30. (a) All real numbers 3L (a) All real numbers

(b)~(0,1) (b) (0,4) (b) (0,3)
(¢ (c) © ¥
o)
L [ Joi
-5 = 5
sf
@ {yly # 0}; (—o0, 0) or (0, o) (d) {yly # 0}; (—o0,0) or (0, c0) @ {yly =1}[1,00)
32. (a) Allreal numbers 33. (a) {x|x = —-2};[-2,00) 34. (a) {x|]x =—-3};[-3,00)
3
®) (-3,0), <—5,0),(o, ~3) () (0,3),(2,0) ®) (-%,o),(o,—3)
(c) (c)
) y
(_(3 26)1) 2r stect9
s - % (1,4)
=5 5

(—lzf ll)l ] %1’11)1 L X

©.=3) —\ -5 \5

-8 =5
@ {yly =1} (—o0,1] d {Hly <4,y =5} (~00,4) or {5) @ {yly <5} (—00,5)
35. (a) All real numbers 36. (a) All real numbers 37. (a) {x|x =-2};[-2, )

(© (c) (©)

L1 1 11

-5 8

(-1,-1) X

(d) All real numbers (d) All real numbers @ {yly > 0};(0,)
38. (a) {x|]x = —-3};[-3,00) 39. (a) Allreal numbers 40. (a) All real numbers
1
®) (-3,0), (0,3) (®) (x,0)for0=x<1 ) (x,0)for0=x<3

@ {yly = 0};[0,00) (d) Set of even integers (d) Set of integers
-x if-1=x=0 ; 02 o (R E—LER = (Other answers are possible.)
41 f(x) = {%x e (Other answers are possible.) . f(x) = 1if 0<zx=2 .

x+2if-1=x=0

(Other answers are possible.) 4, f(x) = {x £ x>0 (Other answers are possible.)

_ = fx=<0
3. f(x) = —x+2 if0<xs2



63. (@) {x]x > ~2}; (=2, 00)
®) (0,0)

@ {yly > —6); (=6, c0)
66. (a) {x|x = —2}[-2, 00)
(o) y

M) (0,0)
@ {Jly = 0};[0,00)
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64. (a) {x|x > =3}; (=3, o0)

1
®) (0,-1), (5, 0)
(©)

65. (a) {x|x = —4};[—4, c0)
(b) (0,1)
(c)

@) {yly > —4}; (-4, o)

67. f(x) = —2x + 3
68. g(x) = —4x — ¢
69. 4 =11
70. A =38

@ {yly = —4};[-4, o)



